[ summary ] 

[ purpose ] When the reforming gasoline with a high octane number is 
manufactured, the catalyst used is offered from the mixture raw 
material of the light quality gasoline and alcohol an excellent 
quality it that contains ethers. 

[ composition ] As for the complex that doesn't introduce at least 
one kind of metal of the VIII family metals into the cation exchange 
body but contains the metal or the metal, the catalyst of this 
invention is 0.0 as the metal against the cation exchange body It is 
the one that 1?10 percent by weight physics was mixed. If the mixture 
raw material of the light quality gasoline and alcohol is made to 
react by using the catalyst of this invention, excellent reforming 
gasoline of the quality can be obtained by a high octane number 
without decreasing the amount of the ether generation compared with 
the case to use the catalyst that the past above-mentioned metal is 
introduced into the cation exchange body. 

[ patent claim ] 

[ ..paragraph., one-claim ] Catalyst for gasoline reforming 
characterized in that complex that contains at least one kind of 
metal or the metal of VIII family metals in cation exchange body 
becomes it mixing 0.01710 percent by weight physics with the above- 
mentioned cation exchange body as the metal. 

[ detailed explanation of invention ] 

[0001] 

[ use field on industry ] When the reforming gasoline with a high 
octane number is manufactured, this invention especially concerns the 
catalyst used from the mixture raw material of the light quality 
gasoline and alcohol for the catalyst for the gasoline reforming an 
excellent quality it that contains ethers. 

[0002] 

[ problem that technology and invention of the past start solving ] 
In general, it has already been used from the octane number high, the 
environmental impact small, and having neither the causticity like 
alcohol nor the problem of the phase separation etc. of the ethers 
such as MTBE (Metiltarsharebtilatel) synthesized from the mixture raw 



materials of the third class define and methanols such as Isobten 
and Isoamiren respectively and TAME (Tarshareamilmetilatel) as a 
gasoline radical material for the car in Europe and America. 

[0003] On the other hand, the kind of ether and the range of the 
mixture ratio are expected to be going to be expanded in the future 
though it is examined to correspond to the diversification of the 
gasoline radical material that bases an international trend, and use 
has been permitted in our country only as for MTBE now. 

[0004] It seems as desirability to make it the light quality 
gasoline that contains original of such a background and the third 
class olefine such as Isobten and Isoamiren voluminously is not used 
classifying the third class olefine but react directly with alcohol, 
and to manufacture the reforming gasoline with a high octane number 
that contains ethers because of an efficiency side and an economic 
side. 

[0005] In addition, the advantage such as being able to ease the 
influence given to the environment further because it is contained in 
the light quality gasoline voluminously, it is Ti into the atmosphere, 
the third class olefine that becomes the cause of the urban ozone 
changes to a part of ether, and the content decreases is possessed 
according to this method. 

[0006] Therefore, the method of manufacturing the reforming gasoline 
with a high octane number from the mixture raw material of the light 
quality gasoline and the methanol by using the cation exchange body 
is indicated in the 3,482,952th detailed statement of the United 
States patent. 

[0007] However, it is easy for sub-reactions such as the 
polymerization reactions and the isomerization reactions to progress 
under the existence of the cation exchange body besides the reaction 
of making to ether of the main reaction because many kinds of 
hydrocarbons are contained in the light quality gasoline that becomes 
a raw material. Especially, the Geen compound and the acetylene 
compound generate a small amount of nonvolatile element (gum 
substance) and an unstable element by the sub-reaction, and become 
factors to decrease the quality. The gum substance here is a 



causative agent who interferes to the fog nozzle and the induction 
valve etc. of the engine, and it is possible to measure it by the 
method of regulations by JISK2261. Moreover, the amount of an 
unstable element is surmisable in measurements (min) of the method of 
the inducement period provided for by JISK2 287. 

[0008] Then, the platinum family metal is introduced into the cation 
exchange body to improve the quality of the reforming gasoline 
manufactured from the mixture raw material of the light quality 
gasoline and alcohol that contains ethers, and the method of making 
it react under the hydrogen existence is proposed (Refer to the 
detailed statement of DE?3,538,564). 

[0009] However, the metal introduced in this case obstructs movement 
that an original department starts diffusing in a catalyst minute 
hole because it exists in catalyst (cation exchange body) minute hole. 
As a result, the amount of the ether generation decreases, and 
influences the octane number of the reforming gasoline. Therefore, a 
desirable technique is not to be able necessarily to introduce the 
active metal into the cation exchange body. 

[0010] This invention might not obstruct diffusion in a catalyst 
minute hole of the raw material in consideration of above-mentioned 
some points, and aims to offer the catalyst that can obtain the 
reforming gasoline with a high excellent octane number of the quality 
that contains ethers from the mixture raw material of the light 
quality gasoline and alcohol. 

[0011] 

[ means to solve problem and action ] This.. inventor.. above- 
mentioned..purpose.. achieve. .research..pile up. .result.. specific, 
metal.. cation., exchange.. body..introduce.. have. .the. .metal., the.. 
metal..contain..have..complex..cation..exchange..body..physics..mix.. 
one . .catalyst. . use . . quality. . gasoline . . alcohol. . mixture . . raw material. . 
hydrogen..existence..react..have.. ether.. generation. .amount.. decrease., 
have. .octane number.. quality.. excellent.. reforming.. gasoline. .obtain., 
look, .provide . .this, .invention, .complete . . arrive . 

[0012] That is, it comes to cation exchange body and physical mix 
the complex that contains at least one kind of metal (Hereafter, 



there is a revitalization metal, too) chosen by VIII in the law table 
family metallic group of the cycle or the metal and the summary of a 
revitalization metallic content is a catalyst for the gasoline 
reforming characterized in that it is about 0.01?10 percent by weight, 
and desirability is about 0.01?5 percent by weight to the cation 
exchange body as for this invention. 

[0013] It explains the catalyst of this invention in detail as 
follows. The cation exchange body that composes the catalyst of this 
invention only have to be the one used as a catalyst for a usual 
ether synthesis, and, for instance, the styrene?Organic that has the 
polystyrene of constructing a bridge or the ether revitalization that 
has the functional group like a so-called strong acid cation exchange 
resin that introduces the sulfonic group into the Gebinil copolymer 
or a zeolite and a cation exchange body, etc. the compound oxide etc. 
inorganic are enumerated. 

[0014] The one of the proton type is usually used as for the cation 
exchange body, and because the ether revitalization decreases in many 
cases, the one that ions were exchanged with other metallic cations 
is undesirable. 

[0015] The strong acid cation exchange resin carries out the 
function in the reaction of making to ether as the acid catalyst so 
that H + of this functional group may exchange it for other cations 
by the one that sulfonic group (7S03-H+) was united with the border 
brim of a three-dimensional structure for instance. A three- 
dimensional border brim is used the styrene and the copolymer of 
divinyl benzene (D.V.B.) well in general, and is D.V.B . A structure 
of the radical body the surface area and ,that is,, pored rate, and 
the average hole diameter, etc. can be arbitrarily changed by 
changing Haca or the polymerization method drinking. As for use as 
the catalyst for the ether synthesis, for instance, there are the 
brand name made by the Rohm&Haas company "Umber list" etc. , and the 
BET surface area is used, and 30?50m2/g and the average pore size are 
used and the one of 1007500 A is used. The ability as the acid 
catalyst decreases and the one that H + of the functional group was 
exchanged for other cations is usually used by H type because it is 



undesirable. The amount of H + of a convertible ion so-called the 
exchange capacity is 1.5meq/l?. The one of 2.5m eq/1 is used. 

[0016] Do the active metal of the VIII in law table cycle family 
used mixing physics with the cation exchange body like the above- 
mentioned of palladium, especially use in the form of the salt 
(Hereafter, it is called a metallic salt) such as the metal or the 
chlorides, desirable at least one chosen kind of 

Cation.. exchange. .body.. active metal.. physics. .mix.. have. .corpuscle., 
perhaps. .powder.. metal.. unit.. alloy.. family.. metal.. alloy.. as follows., 
same. .metal.. salt.. as it is.. cation.. exchange. .body.. physical.. mix., 
for instance.. active metal.. including.. solution.. ionic exchange., 
method.. so far..properly..technique..specific..catalyst support.. turn 
on.. complex., with., this., complex.. cation..exchange..body..physical.. 
mix..have.. method.. adopt. 

[0018] At this time.. corpuscle. .perhaps..powder.. metal.. unit.. alloy., 
metal., salt.. particle., diameter.. small..cation..exchange..body..hole.. 
enter..hole.. blockade. .have. .reaction product.. mix..catalyst bed., 
flow out. .inconvenient., cause., opposite, .large, .raw mate rial.. contact 
side.. product.. become.. active metal.. effect.. enough.. demonstrate. 
About 171000 At m is desirable. 

[0019] Moreover, the organic one like the anion exchange resin is 
acceptable though inorganic porous Shiti such as silica, alumina, the 
magnesia, the silica alumina, and the silica magnesias for instance 
is suitable as the above-mentioned catalyst support that is the 
composition material of the complex. Because the amount of turning on 
of the active metal decreases too much when both are too small, and 
mechanical strength of the catalyst of this invention lowers too much 
when it is too large oppositely, the one of about 50? 10 00 A is 
desirable though neither BET surface area nor an average minute pore 
size of the catalyst support are especially limited, about 5?200m2/g 
and an average minute pore size the BET surface area 

[0020] The content of the active metal to the cation exchange body 
is used for the weight of the cation exchange body about 0.05?5 
percent by weight and to become it mixing it about 0.01710 percent by 
weight because the effect of the mixture doesn't become visible, and 



the improvement of the effect of the mixture cannot be expected even 
if it is too a lot of when too few desirably. 

[002 1] Gasoline makes the light quality gasoline concretely react to 
the reforming side with alcohol under the hydrogen existence and when 
the reforming gasoline that contains ethers is manufactured, is used 
for the catalyst of this invention above as mentioned above. At this 
time, when a metallic salt is used as an active metal, it is 
desirable the active metal of a metallic salt under the hydrogen 
atmosphere to make it reduce before the reaction, the catalyst of 
this invention 

[0022] The above-mentioned light quality gasoline is about ? in the 
boiling point that contains the third class olefine. Light Shiti etc. 
of the FCC gasoline obtained by coming in contact and resolving light 
oil for instance with the gasoline of 10°C?120°C are enumerated, and 
the density of the third class olefine is about 50 percent by weight 
or less usual. The 1st class and the 2nd class alcohol, and moreover, 
the above-mentioned alcohol is a methanol, an ethanol, and concretely 
n?. Propanorl and i?Propanorl, n? butanol, and sec?Butanol and i? 
Btano?The number of carbons such as L is enumerated and low alcohol 
of four or less is enumerated. 

[0023] About 0.971.5 is suitable because of the third class olefine 
in the light quality gasoline and the molar ratio of alcohol (the 
third class olefine/alcohol). desirable about 0.7?2 the mixture 
ratio of the light quality gasoline and alcoholThe molar ratio 
because of the amount of the ether generation that corresponds to it 
not increasing and not economical when the excess of about two by the 
molar ratio, that is, alcohol is a little when there is about less 
than 0.7 ,that is, a lot of alcohol the amount of the ether 
generation doesn't increase in opposite. 

[0024] It is possible to do by using both the method of touching the 
mixture raw material of the light quality gasoline and alcohol with 
the catalyst of this invention and the method of collecting alcohol 
from the reaction product and well-known technologies as it is. 
Concrete, .continue., type., which., method., with., stir., tank., fixation., 
floor.. fluid bed. .with. 



• 



[0025] Moreover, be a reactive condition does only have to pressure 
more than the raw material keeps the liquid phase, hydrogen 
atmosphere, and, for instance, 5? 

It is enforceable by the supply of hydrogen to the catalyst bed with 
the raw material under the pressure of 30kg/cm2G. When hydrogen is 
not supplied, it is undesirable because the quality of the reforming 
gasoline decreases. As for a reactive temperature, the range of about 
50?120°C is usually multiused, and in liquid space velocity (LHSV), 
it is about 0.2?20Hr?l, and desirability is about 0.5?10Hr?. One is 
suitable. 

[0026] For instance, the method of removing unreactive alcohol from 
the reaction product obtained because of this invention can be 
executed by selective adsorption etc. of alcohol by a distillation, 
water or a small absorbent of an extraction or a minute pore size 
with the ethylene glycol. 

[0027] 

[ execution example ] 
Execution example 1 

Strong acid cation exchange resin catalyst 3 for the ether synthesis 
of marketing It is complex 6 in the catalyst support of which the 
principal ingredient O.Og, and is Si02 that does Catsmo by 0.5 
percent by weight as for palladium. The light quality gasoline 1875 
g and methanol 180g within range 35?90°C of the boiling point except 
Isobten shown in Og and Tables 1 were trained to Ortocrab of five 
liters together, and it was made to react for two hours by 80^ in 
reactive temperature and reactive pressure 10kg/cm2 (Pressurize it 
with hydrogen). The molar ratio of the third class olefine in the 
methanol and the light quality gasoline at this time was 1.0. 
Table 1 showed research method octane number (RO N) and motor method 
octane number (MON) of the amount of the ether generation, the amount 
of the chewing gum quality generation in the reforming gasoline after 
a unreactive methanol had been removed from the reaction product, the 
inducement period, and the reforming gasoline. 

[0028] Moreover, the extraction of palladium was not admitted at all 
since the metal was analyzed with ICP analysis Indue tively coupled 



plasma (inducement uniting plasma luminescence analysis) after the 
strong acid cation exchange resin catalyst was classified from the 
mixed catalyst after it reacted, and the cation exchange resin 
catalyst was processed with the potassium pyrosulfate. 

[0029] Comparison example 1 
Having used the one that palladium 0.1 percent by weight every strong 
acid cation exchange resin catalyst 30g for the same ether synthesis 
as the execution example was done in Catsmo showed RON and MON of the 
amount of the ether generation, the amount of the chewing gum quality 
generation in the reforming gasoline after it reacted on the same 
condition as execution example 1, and a unreactive methanol was 
removed from the reaction product, the inducement period, and the 
reforming gasoline in Table 1. 

[0030] Moreover, when ICP was analyzed after it processes it with 
the potassium pyrosulfate as well as example 1 of executing the 
catalyst after it reacts, palladium is 0 against the weight of the 
cation exchange resin. 

It was admitted to extract it by 1 percent by weight. 

[0031] Comparison example 2 
Having used the strong acid cation exchange resin catalyst 30g for 
the same ether synthesis as execution example 1 alone showed RON and 
MON of the amount of the ether generation, the amount of the chewing 
gum quality generation in the reforming gasoline after it reacted on 
the same condition as execution example 1, and a unreactive methanol 
was removed from the reaction product, the inducement period, and the 
reforming gasoline in Table 1. 

[0032] 

[ Table 1] 
Drawing number: 000002 

[0033] Using the strong acid cation exchange resin catalyst that the 
complex that bears and does Mo is mixed (Palladium physical is mixed) 
understands the palladium of execution example 1 compared with the 
case to use the strong acid cation exchange resin catalyst that the 
palladium of comparison example 1 is done from Table 1 in Catsmo like 
clearness and it is understood that the amount of the ether 



generation is improved enough many and for the quality. 

[0034] Execution example 2 
Having used 5g reacted execution example 1 and quite in the same way, 
and showed this result in table 2. 

[0035] Comparison example 3 and 4 
Using the light quality gasoline that contained Isobten by 10 percent 
by weight reacted quite in the same way with comparison example 1 and 
comparison example 2, and showed this result in Table 2. 

[0036] 

[ Table 2] 
Drawing number: 000003 

[0037] When the raw material that contains Isobten as made clear 
than Table 2 is used, using the catalyst of this invention is large 
the amount of the ether generation, and it is understood that the 
improvement of the quality is performed. 

[0038] Execution example 3?6 and comparison example 5 
Having used the catalyst that mixed physics with the strong acid 
cation exchange resin catalyst 30g for the same ether synthesis as 
example 1 of executing the same complex as execution example 1 at 
various rates did as well as execution example 1, reacted, and showed 
this result in Table 3. 

[0039] 

[ Table 3] 
Drawing number: 000004 

[0040] Execution example 7 
Platinum was shown in the catalyst support of which the principal 
ingredient was Si02 instead of palladium, and using the complex that 
did Catsmo by 0.5 percent by weight did as well as execution example 3, 
reacted, and showed this result in Table 4. 

[0041] Execution example 8 
The nickel was shown in the catalyst support of which the principal 
ingredient was Si02 instead of palladium, and using the complex that 
did Catsmo by 1.5 percent by weight did as well as execution example 3, 
reacted, and showed this result in Table 4. 

[0042] Execution example 9 



Cobalt was shown in the catalyst support of which the principal 
ingredient was Si02 instead of palladium, and using the complex that 
did Catsmo by 3.0 percent by weight did as well as execution example 3, 
reacted, and showed this result in Table 4. 

[0043] Execution example 10 
Using the complex that did palladium 0.5 percent by weight and 
platinum 1.0 percent by weight in Catsmo for the catalyst support of 
which the principal ingredient was Si02 did as well as execution 
example 3, reacted, and showed this result in Table 4. 

[0044] 

[ Table 4] 
Drawing number: 000005 

[0045] Execution example 11 
Quite in the same way, having used a palladium powder (particle size 1 
0?100 fJim) that was the strong acid cation exchange resin catalyst 30g 
for the ether synthesis of marketing and on the market by 0.15g 
reacted with execution example 1. It was 3.0(mg/100ml), and the 
inducement period was 700(min). the gum substance the reforming 
gasoline properties by 1.9(weight %)8.8(weight %) and the C7 ether 
the C6 ether the result amount of the ether generation 

[0046] Moreover, the extraction of palladium was not admitted at all 
since the metal was analyzed by the ICP analysis after the strong 
acid cation exchange resin catalyst was classified from the mixed 
catalyst after it reacted, and the cation exchange resin catalyst was 
processed with the potassium pyrosulfate. 

[0047] 

[ effect of invention ] As mentioned above, compared with the 
catalyst that introduces the above-mentioned metal into a past cation 
exchange body according to the catalyst of this invention to physical 
mix the complex that contains at least one kind of metal or the metal 
of the VTII in law table family metal of the cycle in the cation 
exchange body, when the reforming gasoline is concretely manufactured 
by the reaction of the mixture raw material of the light quality 
gasoline and alcohol, the amount of the ether generation can be 
increased at the reforming of gasoline. That is, excellent reforming 



gasoline of the quality can be manufactured from the light quality 
gasoline and alcohol from a high octane number without decreasing the 
amount of the ether generation according to the catalyst of this 
invention. 
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Sn.-«^Wj*fll (LHSV) tt^O. 2-2 OH r " 
r ' . ffil<lil?l0. 5~10Hr" 1 
•5. 

[0 0 2 6] *55WT?»6tlfcS*:*'ME«I^S*R*7' 
[0 0 2 7] 

[Sdfcpj] 
*Jfi«»Jl 



( 4 ) 



0. Og, SiO z S±l«»it4a#C^7i?9AS 

o. 5iaxa»s*t*^#6- og. sik^t-t 

1 8 7 5g, £J;^^/'-JH8 0g^. 5 
U •> HMD:*— 1/— T'trttji*-, Sf&fiaSOt;. 
SMAlOkg/cm 2 (**T'iDffi) I'T, 2 B#r^ 

V U >*cox— 7Ml/£f£S. ifASMI. »*SSW, 
*J;^K*H*V>J>©U-9— 5fi£*?*>ffi (RO 
N) > ^-^-fe^/7^>-(ffi (MON) SICtpU 

[0 0 2 8] Sfc, E*:*«)fi6»«l«t0 

uSSSt* U *AT?*!Sbfc«, I C P»«f (Indue 
tively coupled plasma (if 



10 



20 



f$ffi¥5-2 1 2 2 9 1 
6 

«H3 0gl*i:/^^')AO. 

ft * * y -;u*»*bfc« 

1 ic^Ufc. 

[0 0 3 0] 1 tlBl^tCt 

[0031] imm 2 

MON£. ^1 tC^bfc= 
[0 0 3 2] 

[*1] 







it t* m 




1 


i 


2 


x— 7-;i^jj£Ji 
(M%) 
C 6 x— 


8. 7 

, 1. 9 


7. 5 
1. 5 


8. 9 
1. 9 




10 0ml) 

mmmm 


3. 0 
7 4 0 


3. 0 
7 0 0 


8. 0 
8 0 


1. 0 
7 6 0 


RON 
MON 


9 6.4 
8 2.7 


9 6. 1 
8 2. 4 


9 6.5 
8 2. 7 


9 5.0 
8 2. 1 



[0 0 3 3] igl^SBJ^fccfcSK, JWRWIO^? 
[0 0 3 4] ggfllfl 2 
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^ V^f>* 1 0 lftX$«t*6B«V >J 1 8 7 

[0 0 3 5] Jtttffl 3 , 4 

JEW*, tbtt«l*«ttftt««2i:±<|B|«ClxTSlS 
SrfTftV^ CCT)^^?:^2lC^bfco 
[0 0 3 6] 



( 5 ) 



# 



- 2 1 2 2 9 1 





mmm 


Jfc i 


ft « 




2 


3 


4 




• 






C 5 f-JV 


10.2 


8. 6 


10.2 


C Qsc—^Jl/ 


8. 0 


6. 8 


7. 9 


C 7i-fil' 


1. 7 


1. 2 


1. 7 










(mg/1 0 0ml) 


2. 0 


2. 0 


6. 0 


(m i n) 


7 8 0 


8 0 0 


12 0 



[0 0 3 7] SE2«fcOW6^&«t'5tC, <V^f>^ 

[0038] mmm 3 ~ 6 . jttgffi 5 

1 1 tB-C«^#6*Ifl 1 tB-ffll-f^ 



[0 0 3 9] 
[*3] 





m 




m 








3 


4 


5 


6 


5 


(g) 


3. 0 


6. 0 


3 0 


3 0 0 


0. 3 














C 


8. 8 


8. 7 


8. 8 


8. 8 


8. 8 


C7i-f;V 


1. 9 


1. 9 


1. 9 


1. 9 


1. 9 














(mg/ 
10 0ml) 


3. 0 


3. 0 


2. 0 


1. 0 


8. 0 


(m i n) 


6 8 0 


7 4 0 


8 0 0 


8 9 0 


1 2 0 



[o o 4 o] mmm7 &&o. sma%m.ft2-&izQL&&>&&m-rz&wit. 

s i o 2 ^±n%^h-r^mmz/^^^'yA<DRt l io\z& so mmms tmmzLTfcfe&nui,^ £©*g*s*4K: 



( 6 ) 



7K Lx /to 

[0 0 4 1] 8 

«. nmrns tmm~uTfcfcz?ffc<<\ z\<d^^ 
[0042] mmm 9 

S i0 2 Z^fctt£?Z&mzrt7i?02±(»Kfrr>lZ^ 
A;H-£3. 01 



5 - 2 1 2 2 9 1 

10 

4 (C^bfco 
[0 0 4 3] JlJ5£t*J 1 0 

SiO: ^i.^t.T^Umzny^h.O. 5fiS% 

[0 0 4 4] 
[«4] 





n m m 




7 


8 


9 


I 0 




3. 0 


3. 0 


3. 0 


3. 0 


(g) 




















mm%) 










C 6x-^;l/ 


8. 9 


9. 0 


8. 9 


9. 0 


C 7i- 


1. 9 


1. 9 


1. 9 


1. 9 














3. 0 


3. 0 


3. 0 


3. 0 


(mg/ 










10 0ml) 










mmmm 


6 4 0 


5 8 0 


5 4 0 


7 0 0 


(m in) 











[0 0 4 5] mmm 1 1 

St.. mS5»/t7V^Al&* (&gl0~10 0ym) 

£0. 1 5 eR^it&jH*. nmmi t±<mmz\s-x: 

RfcSfTofc. X-T-»£f£Ste> C6X- 

tJW**8. 8 (£fi%) . C7I-TJWU. 9 (fig 
%) T% acH^fV'J>tt«tt. ^AIA«3. 0 (mg/ 
10 0ml) , §IS»ra#7 0 0 Cm i n) 
[0 0 4 6] R^awjE^MMtAOSifttt*? 1 * 

nBSK^'J^ATSaaL-fc'^. ICP^«fi:t^SS:» 
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[0 0 4 7] 

[5S^cd^] !£Lt«J;?tC. Jjtt>5t&#l 



(72)5fiM# 65 ^ff 



